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INTRODUCTION
Evidence-based medicine is a concept that has been long-established in human medicine, 1 but is still relatively new and undeveloped in the field of veterinary medicine. 2 Evidencebased medicine can be defined as 'the conscientious, explicit and judicious use of current best evidence in making decisions about the care of individual patients'. 2 Central to the practice of evidence-based medicine, and systematic reviews in particular, is a systematic and thorough search of the scientific literature to find the best available evidence. 3, 4 This has been facilitated by the availability of online bibliographic databases in recent years. 2 Searching the literature is also an important way for veterinary practitioners to stay up to date with current research findings 5 so they can integrate research into practice.
To carry out a comprehensive search on a topic it is important to know which databases need to be used to maximise the inclusion of relevant journals, and hence the articles that they contain. 6, 7 For veterinary medicine and science, it may be necessary to search multiple databases, as potentially relevant research is published in a range of veterinary, agricultural, medical and basic science journals. 7 Studies have been reported that assess the coverage of journals in bibliographic databases for a variety of subject areas, for example psychiatry 6 and agriculture. 8 There appears to have been no similar quantitative study for veterinary medicine and science since 1990, when Veenstra & Wright looked at the coverage of sixty "core" veterinary medical journals in ten indexing and abstracting sources. 9 Since that time, electronic bibliographic databases have been developed and much improved, and journals have appeared or ceased publication, so there is a need for an up to date analysis. An analysis of this kind could provide vital information to inform future evidence-based guidelines and systematic reviews.
It should also be highly relevant for current awareness activities by veterinarians and librarians, and for the teaching of evidence-based veterinary medicine.
The aim of this study was to compare the coverage of veterinary journals, and other journals with significant veterinary content, in nine bibliographic databases. Two analyses were carried out, one using a list of "core" veterinary journals (the "Basic list of veterinary medical serials, third edition" 10 ), and the other using an extensive list of journals of relevance to veterinary medicine and science compiled specially for this study. This study did not directly address other aspects of the utility of databases, such as the cost of access, ease of use, existence and quality of indexing, speed of adding new records, or the inclusion of content other than journal articles. These issues have to some extent been addressed elsewhere.
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METHODS
Databases included in analysis
This analysis included nine bibliographic databases whose subject scope included topics relevant to veterinary medicine and science. Summary details of the databases analysed are provided in Table 1 .
The Thomson Reuters databases in this study can all be searched in Web of Knowledge.
Web of Knowledge is not a database in itself, but a search platform that enables searching of multiple databases. The suite of databases included in Web of Knowledge is not fixed, but is determined by the subscription of the institution concerned. 11 Therefore, in this study, as well as being analysed separately, the results for Web of Science, Zoological Record and BIOSIS Previews were combined to give a combination that might typically be searchable through Web of Knowledge in an academic institution with a veterinary department.
It should be noted that MEDLINE as included in this study is the bibliographic database available for free via PubMed, along with various other content. PubMed is probably better known to veterinarians as it is available free on the Internet and its use is often described in resources on evidence-based veterinary medicine. 2, 3, 7 As well as access through PubMed, MEDLINE is available to purchase from various database providers (like the other databases included in this study).
Two potentially relevant databases were omitted. One of these was AGRICOLA (http://agricola.nal.usda.gov), the catalogue of the United States (U.S.) National Agricultural
Library, which includes a free article citation database for agriculture and allied disciplines, including animal and veterinary sciences. At the time this study was done in May to July 2011, the list of journals indexed for AGRICOLA was not publicly available, as the scope of the database was being reviewed and was subject to major revision. Hence, any analysis for AGRICOLA would soon be out of date and invalid. The ProQuest database Biological Sciences (http://search.proquest.com/biologicalsciences) was also omitted, as for many veterinary journals it does not index all articles 12 and veterinary medicine and science are not listed as specific subjects for inclusion in this database. 13 
Selection of journals for analysis
This study included only journals that were still being published at the time of assessment, referred to as "active" here. This was necessary as the journal lists for the different databases varied in whether they included journals that had ceased publication. The publication status of the journals was assessed using Ulrichsweb Global Serials Directory Table 4 of that paper yielded a list of 74 veterinary and other journals, and from these, those still active were included here -68 active titles. form only, the electronic ISSN was used. When discrepancies were found in ISSNs or journal titles, these were communicated to database producers and journal publishers, to try to resolve what was correct. In a few cases alternative ISSNs had to be used, as both were in widespread use and there was disagreement between sources on what was correct.
Assessment of coverage of journals in databases
The sources used to assess the inclusion of journals in the different databases are given in Table 2 . For the first analysis using the "Basic list of veterinary medical serials, third edition", the date of assessment of journal coverage was 5 May 2011. For the second analysis using the extensive list of 1139 journals, it took several days to assess each database, and the overall assessment period lasted from mid-May to mid-July 2011 ( Table 2) . 
RESULTS
Coverage of journals from "Basic list of veterinary medical serials, third edition"
Coverage of the 121 active journals taken from the "Basic list of veterinary medical serials, third edition" is shown in 
Coverage of extensive list of journals
The coverage of the 1139 journals in the extensive list is shown in Table 6 . CAB Abstracts combined with Zoological Record gave the best coverage (91.7%), and CAB Abstracts combined with Scopus the next best coverage (91.0%).
To maximise journal coverage, those databases that contained unique journals would all need to be added to CAB Abstracts. Table 7 shows the cumulative effect of adding in successive databases in order of the number of unique journals they contain. Having added in Zoological Record, and so increasing the journal coverage from 90.2% with CAB Abstracts alone to 91.7%, the addition of Scopus, Science Citation Index Expanded and BIOSIS Previews only increased the coverage to 92.7%. This is the maximum coverage that could be obtained with any combination of the databases in the analysis.
DISCUSSION
This study has found considerable differences in the inclusion of journals relevant to veterinary medicine and science by different databases. The question of which database or databases to use depends on the purpose. For example, carrying out a comprehensive search for a systematic review, finding key references for teaching, answering a simple clinical question, and locating a specific article may require different information sources.
Ideally all searches should be as thorough as possible, but there is no one database that is perfect. Therefore, an understanding of the relevance, coverage and uniqueness of the available databases is essential. Medicinae Veterinariae, and Animal Biotechnology, in order to provide "more complete subject representation" in veterinary libraries, despite coming below the threshold for inclusion in the prioritisation criteria that were used by Ugaz et al. 10 The relatively low coverage of the "Basic list of veterinary medical serials, third edition" by Current ContentsAgriculture, Biology & Environmental Sciences, Zoological Record and BIOSIS Previews suggests these databases are of limited value for current awareness in veterinary medicine and science, at least when used alone.
For comprehensive coverage of the veterinary literature, assessed here using the extensive list of 1139 veterinary journals and journals with significant veterinary content, CAB Abstracts emerged as the best database by a considerable margin. This is in line with the conclusion over twenty years ago by Veenstra & Wright that Index Veterinarius, the paper equivalent of the veterinary journals in CAB Abstracts, gave the best coverage of a much smaller sample of "core" veterinary journals. 9 Two key findings of the present study were that CAB Abstracts on its own covered just over 90% of journals in the extensive list of journals, but if CAB Abstracts was not used, the greatest possible coverage using a combination of the other databases tested would be 69.8%. It therefore appears essential to include CAB Abstracts in any search to avoid missing potentially relevant evidence. The publishers of CAB Abstracts specifically aim to give comprehensive, international coverage, including less well-known and non-English journals. 21 Those journals that are missed by the other databases may not necessarily be the most high quality journals, but the definition of "quality" is subjective and depends on purpose. In addition to its indexing of journals, which was the focus of this study, a further advantage of CAB Abstracts is its extensive coverage of "grey" literature, for example conference proceedings, reports, monographs and theses. 21 This study found that databases such as Scopus, Science Citation Index Expanded, Web of Science and BIOSIS Previews gave much lower coverage of the extensive list of journals than CAB Abstracts, and would only increase coverage slightly when added to CAB Abstracts. However, there is still potential benefit in including these databases in any search if the aim is to be as comprehensive as possible. Searching across multiple databases allows for missing records, delays in adding records, errors in citations, and differences in indexing between those databases that use thesaurus terms. It is also appropriate to include databases relevant to the specific topic when searching for relevant veterinary research. 7 Thus MEDLINE and Embase can be included for biomedical topics, and Zoological Record and BIOSIS Previews can be included if the topic has a biological slant. Although Zoological
Record gave relatively poor coverage of both the "Basic list of veterinary medical serials, third edition" and the extensive journal list, it does appear to have value as a supplement to CAB Abstracts to increase journal coverage. The topic scope of Zoological Record means it is likely to be of particular relevance for zoo, exotic and wildlife medicine and for animal behaviour.
The less than optimum coverage by MEDLINE for both the "Basic list of veterinary medical serials, third edition" and, in particular, the extensive list of journals is noteworthy. The omission of a number of important veterinary journals by MEDLINE is already known among veterinary librarians. 7, 22 However, this study quantifies the coverage by MEDLINE and puts it in the context of other databases with much wider journal coverage for veterinary medicine and science, such as CAB Abstracts, Scopus and Web of Science. The other biomedical database, Embase, gave only slightly better coverage than MEDLINE, due to its indexing of some extra journals and inclusion of MEDLINE records for journals not indexed for Embase.
The findings here call into question the value of using MEDLINE or Embase alone in comprehensive searches for the published evidence, without combining them with other databases.
PubMed, the open-access database provided by the U.S. National Library of Medicine, includes MEDLINE and gives equivalent journal coverage, except for some additional life science journals that submit full text to PubMedCentral. 23 Veterinarians often do not have institutional access to bibliographic databases and may be unable to afford the subscription costs, so PubMed is attractive given its free availability on the Internet. A further incentive to using PubMed is its wide application in human medicine and its use as an example in educational resources about evidence-based veterinary medicine. 2, 3 But veterinarians, researchers and systematic reviewers need to be aware of just how much could be missed by using only MEDLINE or PubMed for a veterinary topic.
A feature of this study is that a large number of the journals included in the extensive list for the second analysis were derived from CAB Abstracts, which would favour this database in the results. An attempt was made to compensate for this by including journals derived from as many other sources as possible. However, it was inevitable that CAB Abstracts contributed so much to the extensive list of journals simply because of its relatively comprehensive coverage of the veterinary literature; this is demonstrated by the large number of journals that were found to be unique to CAB Abstracts. Furthermore, the consistent indexing of articles to the Veterinary Science subset of CAB Abstracts meant it was the only source that could be found to identify journals that were not specifically veterinary but had significant veterinary content, apart from the study by Crawley-Low. 20 While there is a Veterinary Science subset available in PubMed, this is not produced by indexing of individual articles but by a complex search strategy using animal terms and specific journal titles.
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Another potential limitation of this study is that it only looked at active journals. Retrospective coverage of existing journals, and the inclusion of journals that are no longer active, are important considerations, particularly for more recently introduced databases. Even in the long-established database MEDLINE, which has citations dating back to the mid-1940s, not all years may be indexed for a given journal. 22 A related factor is the degree of partial indexing, where not all articles in a given journal issue may be indexed, depending on the topic scope of the database. It is difficult to ascertain and generalise about such differences between databases, and this is another reason to search across multiple databases whenever possible.
In conclusion, both Scopus and CAB Abstracts give almost complete coverage of the core list of veterinary journals in the "Basic list of veterinary medical serials, third edition".
However, where the aim is to find all the published research evidence on a specific veterinary topic, for example for a systematic review, this study suggests that CAB Abstracts should be searched. Otherwise, many journals with potentially relevant veterinary content will be missed. The addition of Scopus, Science Citation Index Expanded or Web of Science, BIOSIS Previews and Zoological Record would increase the journal coverage slightly and provide an insurance against a citation being missed in any one particular database.
MEDLINE, PubMed or Embase could most usefully be included if there was a biomedical aspect to the search question, but cannot be relied to give comprehensive coverage of the veterinary literature on their own. 
